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T^o^ added) A method for introducing a Hqu M -> a « «—» 

stream flowing in a conduit comprising the steps of: 

a) providir* a nozzle having a nozzle passage of length and size sufficient 
to fundion as a tad orifice, sa W nozzle passage having an «dt end In fluid 
communion w«h said stream and an entrance end In fluid communication w«h an 
esp^iairy shaped bore in said nozzle and a needle moveable in said bore and shaped 
to vanably control fluid flow to said nozzle passage entrance end beWeen a closed 
posKon and a full open position whereat said additive in said bore flows substantia,* 
unimpeded to said passage entrance end: 

b) introducing said additive into said bore at a pressure at least higher than 
the pressure of said moving stream in said conduit: 

c) periodic* moving said needle from said closed position at variabr/ set 
time periods to variao* set distances within said bom sufficient to pulse discrete 
quantities of said additive into said stream with sufficient intensity to cause said pulses 
to peneaste into and subsequent mix with the medium in said stream resulting in a 
substantially homogenous mixture of saW additive and said s^am medium 

46 (previously added) The method of claim 45 further including the steps of 
addiUonaily conning a. leas, the pressure and/or temperature o, said additive and at 
l9 ast one of the parameters of said stteam selected from the group consisting of 
pressure, temperature and mass flow when setting the frequency and duration of said 
additive pulse. 

47. (previously added) The method of claim 46 wherein said additive Is selected 
from the group consisting of hardness, dyes, gas producing chemicals, compounding 
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chemicals, softener, fillers and reinforcing chemicals and -* — * - 
,s selected from the group cons te .ing of melted metal and hydrocarbons. 
48 (previous* added) The method of claim 47 further inCudlng the steps of 
providing a pla^afing sore* rotate within a barre, for pla» plas«c H« 
from a hoppen rotating sa. screw whifc hea,ng said barre, to produce a p.as«o meH 
between barrel and screw; transferring said plastic melt from said screw ,o a .on. 
chamber of said barre, terminal at a no*e outlet o, said barrel; prodding a die or 
m old accent said noizle outlet introducing said additive into said mel, a. a location 
selected from the group comprising; 

a) said front chamber, 

b) the mold including mold sections, and 

c) channels leading to the mold downstream of said barrel nozzle. 

49 (Previously added) The method of claim 48 wherein said additive is a gas 
producing agent producing foamed plastic in said mold, and said fluency and 
duration of said pulses controlled to produce foamed p,astic of a set cell size in sa.d 
mold, 

50 (previously added, T*. method of claim 49 further inciuding the step of 
intermrftently pulsing said gas producing agent after a series of puises. each pulse ,n 
said series occurring a. set times and frequences to produce witnin the molded product 
regions of foamed plastic. 

B1 . (previously added, The method of claim 50 wherein said pulse in each series of 
pulses is variably altered as to frequency and/or pulse width. 

52 (previous* added) The method of Ca,m 47 further induding the steps of contro,,ing 
,he pressure of sad «tm» in said pureed the pressure of saw medium in said 
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conduit and — in 3 the pressure — , between said — - _ 
medium constant to assure uniform faction of said additive into said med.um. 
53 (previously added) 11- method of 52 further Mud* *e step of 
providing a plurality of noz*e passages circumferential spaced at set increment about 
sa ,d bore and at set inc.ina.ions. each nozzle passage having an entrance end 
unirormiy cicsed and opened by axial movement of said needle in said bore, and 
positioning said nozzie in aa* conduit at a pos,«on revive to said passages to produce 
a plurality o, puised additive sheams uniformty interspe^ throughout the 
o, said medium as it txaveis in saK conduit pas, said nozz* whereby 
homogenous mixing of said additive and said medium occurs 
54. (previously added) The method of claim 52 further indudlng a plurality of nozzles 
circumferential* spaced about said conduit producing a piurality of pulsed additive 
streams uniformly interspersed throughout the cross-section of said medium as t 
travels In said conduit past said nozzles whereby homogenous mixing of said additive 
and said medium occurs. 

55 (previous* added) The method of claim 52 further including the step of changing 
the diretfon of the flow of said medium in said conduit downstream of said nozzle to 
cause mixing of said additives and said medium. 

56 (previously added, The method of claim 65 further indudlng the steps of providing 
. longitudinally extending core to define a conduit channel through which at least a 
portion of said medium flows, sakl core tapering from a posifcn adiacent said nozzle so 
tha t the cross-sectional area of said conduit channel increases for a discrete conduit 
channel length; inJecUng said additives Into said medium by said nozzle in said conduit 
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oha „„e, and ***** - medium and said additives at suttcient pressure to cause 
saW addMves and — to mrx as said addKves and medium -P-d in the 
expanding area of said conduit channel downstream of said nozzle. 
57 (previously added) The method of Cairn 55 further including the step cf proving a 
mixer in said condu* downstream of said nozzie and mixing said medium and said 
additives as the fluids travel through said static mixer. 

58. (previously added) The method of claim 55 further including the steps of 
providing flow obstructions in said conduit downstream of said nozzle and mbdng said 
additives and said medium as said additives and medium contact and pass by sa,d 

obstructions. 

59 . (previously added) The method of claim 55 wherein the tip of said needle is cone 
shaped to variably control flew of said additive In said needle bore and aald needle cone 
has sharp edges adjacent said nozzle passage inlet end and the opening and closing of 
said needle passage is set a. M. sufficient to cause atomized spray of said additive 
into to said medium stream whereat mixing and homogenized Immediately occurs. 
60 (previously added) The method of claim 55 wherein said nozzle is formed with a 
packet at the end of said bore, said nozzle passage having Its entrance end opening to 
said pocket, said needle having a valvlng surface co-operating with said bore upstream 
of said pocket fo, causing valved ftow of said additive to said pocket, and axially moving 
said needle relative to said bore set distances for closing and opening fluid 
communication with said pocket whereby discrete guanas of said addWve are pulsed 
as additive drops of set size into said medium by said nozzle passage. 
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e1 (piously added) The me»od - — « *— ~ ^ °' 

adjacent ma * of sa» needle in flu* —cation with said bora in said nozzle; and 
. need* va,e in sa« needia bore movable within said naadie bore ,o open and Cose 
Bai d oriflce passage,, movement o, said neadie in said bore and movement of serf 
needle valve being independent o, one another, flowing said medium into said bora 

interior bore a. a second controiied pressure; and regu^ng the movement of sa,d 

passages into said medium pnor to said medium and addKive ieaving said nozzie 

passage. 

62 (previously added) The method of ctoim e1 wherein sa* needie valve is an interior 
needle within said needle bore and axial* movable ,o open and ciosa sa* orifice 

passages. 

63 (previous* added) The method o, oiaim 62 wherein sa* nozzie passage has a 
curved shape and the pressure of said medium and addlfve passing through sa,d 
nozde passage is controlled such that laminar flow occurs in said fixed oriflce passage. 

64 (previously added, The memod of «m 62 wherein the flow of the medium In 
said needle here creates a suction assisting in drawing said addKves out from sad 
interior bore. 

65 (previously added) The method of claim 61 further Including me steps of 
providing a plasticating screw for plasticizing plastic pel** into a meit and causing 
said meft to flow a, a set pressure in a barrel housing said screw and having an ouflet 
in fluid communication with at least one runner channel in fluid communication with at 
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, ea st one me,t channe. in a die or mold and a, _ one - said runner or said me, 

v* said addiflve from said need, e or.ce and posted by .aid malt channel ,n sad 

die or mold. 

66 (previously added) A method for biending a vinous addiflve with a *— 
medium having different physical and/or chemica, characteristics man sax. addiflves 

comprising the steps of 

a) flowing said medium at a set velocity and medium pressure in a 

conduit: 

b) injecting discrete quantities of said additive as pulses of a set 
fluency and durafion at a se, addfcve pressure higher man said medium pressure; 

and 

c) mixing said additive and said medium into a substantial* 
consent mixture downsfream of the posits whereat said additive was injected into 

said stream. 

67 (previous* added, The mefhod of Calm 66 further including the steps of dMdlng 

aaacondu* into firs, and second channe* extending a flnite disUnce wHhin said 

conduft through wiiich said medium flows; injecting said additive pu.se* a. an entrance 

end of said firs, channel; mixing said addles with said medium flowing in said first 

channel, and joining the medium flowing in me second channe, with the add*** 

/medium mixture in the first channe, in said conduit downstream of said first and second 
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Canned torn, a composite mbdure of medium and addttve/rnedium in spaced 
relationship to one another. 

68 (previous,, added) The method of Cairn 67 wherein said firs, channel expands in 
cross-eetfion from » enhance end to tts exit end and said cros.sec.iona, area 
expansion causes mixing of said additives with said medium t, said flrst channel. 

69 (previously added) The method of claim 67 further including the step of providing 
an extruder screw for placing a P ,asfic to form said medium as a plasfe melt, 
centring rourfon and heating of said extruder sc^w to control pressure and flow of 
said melt in said conduit; said conduit extending through and including a die moid, said 
first and second channels formed within said die mold. 

70. (previously added) The method of claim 67 wherein said additive is a gas forming 
substance, said die mold is open to atmosphere downstream of said <M and second 

channels^ eddKive ^ming **"*- m « said chame ' * ^ ' '** ^ 
containing a foamed plastic section. 

71 . (previously added) The method of claim 67 wherein said flrst channel expands in 
coss-section from tts entrance end to Its exit end. said additive is a gas forming 
substance, said die moto is open to ensphere, said additive producing gas in said 
expanding channel to tarn a foamed plastic, said foamed plastic joined with said 
plastic melt to form a plastic product having foamed sections therein. 

72. (previously added, The method of claim 71 wherein .he cel. size of the foamed 
ptostic is controlled by the pulsing of the gas producing additive to produce macro or 
microcellular foamed with gas forming substances such as physical blowing agents. 
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73 (pM ^^^oU^^^^^ 
« p,as«c common - - — > 8 — "- 

and second Plastic colons through -* mixer - <°™ * >** «"<" Und 
having propels associated w,.h said IM and second plas«= compositions. 

74 (previously added, The method of Cairn 66 further including the step of proving 
a nozzle having a discharge passage in M communication v*h said conduK, a bore 
axiaiiy extending therein containing a push-rod and sa. add^e, and a one-way vaive 
a , said discharge passage p— g said median, from entering said Pore, and sa,d 
acting step compnses vi.ra.ng said push-rod in an axia, direct to cause sa,d 
additives to pass said one-way valve and enter said conduit. 

75 (previously added) The -netted of claim 74 further including the step of providing 
an axi* extending passage w«hin saK pushed communing with said bona and a 
spring biased one-way vaive between said passage and sad bore and sax. vibn*g 

said bore and into said conduit. 

76. (currently amended, A system for inducing a^seeus an add»ve into a viscous 

medium comprising: 

a conduit having an inlet and an outlet; 

means for introducing said iviscajs medium into said conduit inlet; 

an iniector having a nozzle with an axially extending bore therein, said nozzle 
naving a nozzie passage w«h a nozzie oufe. in fluid communication with said conduit 
and an inlet In fluid communication with said bore, a needle extending axially wKh.n 
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^ bo,* and having vafce mean, assorted therewith for controlling fluid 

„mmunica,ion of sa H bore - "* - «* ««* " 8 ,Un0ti ° n °' ^ 

axial position of said needle in said bore; 

a pressure mutator for controlling the pressure of eaW an additive h said bore 

and aa» th&vi^oys. medium in said conduit; 

actuating means for a»ally moving said needle in said bore in response to an 
electrical signal in a cyclical manner from a M position whereat said nozzle passage 
in ,et is cosed to a second po*n whereat said nozzle passage inte. is in IW 
communion with said bore to a set degree, sa« movement from said firs, pasffion. to 
said second position occurring at a set frequency and at a set time for said second 
position whereby said additive is pulsed into said medium. 

77 (previously added) The system of claim 76 further including mixing means in said 
conduit downstream o, said nozzie for causing the direct of said medfcm with said 
additive to change promoting mixing of said medium with said additive. 
78. (previously added) The system of claim 77 wherein said mixing means includes a 

static mixer in said conduit, 

79 (previously added. The system of claim 77 wherein said mixing means includes 
a plurality of longitudinally spaced obstnrctions within said conduit downsUeam of said 

nozzle. 

80. (previously added) The system of claim 77 wherein said mixing means Includes 
a tongnudinally extending channel within said conduft having a channel inle, and a 
channel outlet, said channel having a longitudinally- extending portion thereof of 
increasing cross-sectional area in the direction of said channel outlet and said nozzle 
adjacent said channel inlet. 
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.1 (currently amended, ™ - ~" 77 " h " -n d *" 

phages k between 0.08 and 0.2 mm and sa. pressure ««— * - t0 — ** 3 
hfcher addHive pressure in sak. bore than said melt in said conduit whereby said «* 

passages act as orifices. 

82 (previously added) The system of claim B1 wherein said nozae bore has a 
no zz,e sea. formed herein upstream of said nozzle passage inlet and said needie has a 
valvlng surface adjacent said nozzle sea. for opening and dosing said noz*e sea. as a 
function of axial position of said needle In said bore. 

83 (previously added, The system of claim 82 wherein said valve sea. has sharp 
edge surfaces whereby atomized spray exifc tan said noz* passage outlet into sak. 

medium. 

84 (previously added) The system of claim 82 wherein said nozzle has a plurality of 
nozzie passages circumferential spaced about satf nozzle a. set inclined angles 
relative to the longitudinal direction of said nozzle. 

85 (currently amended) The system of claim 83 wherein said nozzle has a pocket at 
m ID -d ffierepf and through which said nozzle passage extends, said valve sea. 
6§MMs! upstream of said pocket whereby discrete drops tf additives nw 
be injected into said medium upon opening and dosing of said nozzle with said valve 



seat 



B6 (previously added, The system of daim 81 further including said needie having 
a needle bore axially extending therein; said needie having orifice passages adjacent 
me Up of said needle in fluid communication with said bore in said nozzle and a needle 
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passages; and said actuator means ***** - — "*» ™» *» "»*" 

said needle independently of one another. 
87 .previous added, The system o, claim 86 wherein said needie valve is an 
W enorneed te within said needle fore and said actuator means enecflveto move said 
intenor need* within sa. needie bore to open and Cose said ontice passages and sa,d 
regulator effect- to supply pressurized additrve to said needle .ore «. pressurized 
medium to said bore between said nozzle and said needle. 
88 (previously added) The system of daim 77 fcrmer including an extnrder 

said regulator oontrolling the rotation of said ertruder sorew and the temperature of sa,d 

of sa id screw for receiving said me« terminating at an extruder nozzie. a d,e mold 
adjacent sa* exfruder nozzle and melt channels between said nozzle and sa« moid or 
within said mold, said additfce selected as at least one etemen. from the group 
comprising gas produc.no substances, dyes, hardeners, soneners, mn. blends and 

- • « i M *t nnp Plement selected from the group 
reactants and said conduit comprising at least one element 

comprising said forward space, said melt channels and said die mold. 
89 (previously added) The system of claim 77 further including a reciprocal In-line 
injection moving p^catrng screw within an injection barrel for forming said medium 
as a p,as«c melt, sa W regulator controlling the rotation and transfaUon of said screw 
and me temperature of said barre, to control the pressure of said m* said barrel 
navlng , space forward of said screw for receiving said me« terminating a. an 
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